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Fig. S1
Gel electrophoresis of ODNs on a denaturing polyacrylamide gel. The image was obtained using a UV
analyzer. See the Experimental Section for details of the sample preparation procedure. . Melting temperature spectra of ODNs G4 and G5. We obtained melting temperature spectra of only G4
and G5 because other ODNs did not provide exact melting temperature curved. The spectra were recorded at 20 °C in a buffer of 20mM Tris-HCl, 100mM NaCl and 20mM MgCl 2 (pH 7.2). Each ODN concentration was 1μM and the recorded absorption wavelength was 260nm.
Time resolved spectroscopy in up-conversion mode
A home-made cavity-dumped Kerr lens mode-locked Ti:Sapphire laser was used as a light source. The center wavelength was 780 nm, the repetition rate was 380 kHz, the energy per pulse was 55 nJ, and the second harmonic pulse (390 nm) was generated by using a 100 μm LBO crystal. The time-resolved profilse were obtained by using a fluorescence upconversion that was previously described. To compensate the group velocity dispersion (GVD) and minimize the group velocity mismatch (GVM) effect, we used fused silica prism pairs and non-collinear phasematching type upconversion setup. Then, its time-resolution was below ~100 fs by using a 500 μm BBO crystal.
Sample preparation for gel electrophoresis
Gel electrophoresis of samples (6 μL) of the same concentration in the loading buffer was performed under non-denaturing or denaturing conditions using a 15% polyacrylamide gel [non-denaturing conditions: 30% acrylamide photographic images were taken using a camera and the images were analyzed using Photoshop CS2 software.
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Experimental procedures for the synthesis of pyrene-labeled deoxyguanosine derivatives
8-Bromo-2'-deoxyguanosine (2)
N-Bromosuccinimide (4.9 g, 28 mmol, 1.5 eq) was added to a solution of 2´-deoxyguanosine (1, 5.00 g, 18.7 mmol) in water (200 mL). After stirring for 2 h at room temperature, the solution was filtered through suction filtration and the filter cake washed with cold water and EtOAc. The filter cake was precipitated with excess acetone and then filtered to obtain a yellow solid (6.02 g, 93% 154.2, 152.9, 121.4, 118.4, 112.7, 88.8, 85.9, 71.9, 62.9, 37.3, 31.6) . FAB MS (m/z): [M + Na]+ calcd for 368.00; found, 368.00.
5'-Dimethoxytrityl-N-dimethylformamidine-8-Bromo-2'-deoxyguanosine (4)
N,N-Dimethylformamide dimethylacetal (0.580 μL, 4.34 mmol) was added to a solution of 2 (1.00 g, 2.89 mmol) in DMF under Ar and then the mixture was stirred for 2 h at room temperature, until TLC revealed the presence of the nonpolar product. The DMF was evaporated under high vacuum. The residue was dissolved in pyridine (15 mL) and dimethyltritylchloride (1.08 g, 3.18 mmol) was added; the mixture was stirred for 6 h at room temperature. 5% NaHCO 3 was added to the solution and the product was extracted with excess EtOAc. The organic phase was washed twice with water. After evaporation of the solvent under reduced pressure, the residue was subjected to column chromatography (SiO2; only ethyl acetate) to yield product 2 (1.38g, 69%). 130.4, 128.9, 128.5, 113.5, 72.8, 55.6, 41.80, 31.35, 20.19) . FAB MS (m/z): [M + Na]+ calcd for 725.17; found, 725.17.
5'-Dimethoxytrityl-N-dimethylformamidine-8-(1-pyrenylethynyl)-2'-deoxyguanosine (5)
(PPh 3 ) 4 Pd (72 mg, 0.062 mmol) and CuI (12 mg, 0.062 mmol) were added to a solution of 4 (877 mg, 1.25 mmol) in DMF under Ar and then the mixture was stirred for 5 min at room temperature. 1-Ethynylpyrene (310 mg, 1.37 mmol) was added to this solution. After degassing, the reaction mixture was stirred at 50 °C for 5 h and monitored by TLC.
5% NaHCO 3 was added to the solution and the product was extracted with excess EtOAc. The organic phase was washed twice with water. After evaporation of the solvent under reduced pressure, the residue was subjected to column chromatography (SiO 2 ; EtOAc) to yield the title compound (963 mg, 91% 7,158.3, 145.2, 136.3, 131.7, 128.9, 126.9, 113.2, 96.3, 86.3, 84.5, 60.8, 55.7, 41.9, 30.9, 14.6 8, 157.4 156.3, 149.3, 144.3, 135.3, 130.6, 129.5, 127.7, 127.2, 126.7, 126.0, 124.0, 116.0, 57.7, 54.6, 44.8, 42.9, 40.7, 34.7, 24.0, 22.5,19.9 
